Background: The postnatal period is the ideal time to deliver interventions to improve the health of both the newborn and the mother. However, postnatal care shows low-level coverage in a large number of countries. The objectives of this study were to: 1) investigate inequities in maternal postnatal visits, 2) examine differences in postnatal care coverage between public and private providers and 3) explore the relationship between the absence of maternal postnatal visits and exclusive breastfeeding, use of contraceptive methods and maternal smoking three months after birth.
Background
More than a half a million women die every year worldwide from complications in pregnancy and childbirth. [1] Maternal health represents one of the indicators of inequity between rich and poor countries. While the risk of a woman dying from pregnancy or childbirth in the poorest countries can be as high as about 1 in 7, in the richest countries the risk is about 1 in 30,000. [2] Over the last few years, the global community has given greater attention to women's health. The maternal health Millennium Development Goal (MDG) 5 aims to improve maternal health by reducing maternal death and providing universal access to reproductive health care. [3] However, it is believed that MDG 5 is falling severely short of its targets. [4] As a means of reducing the burden of maternal and newborn deaths, and of the millions of children who die between the ages of 1 month and 5 years, the "Continuum of Care" has recently been introduced into programs focusing on maternal, newborn and child health. This approach is based on the concept that the health and wellbeing of women, newborns and children are closely linked and should be managed in a unified way. [5] Findings from Tracking Progress in Maternal, Newborn and Child Survival Countdown to 2015 -The 2008 Report highlighted priority coverage gaps across the "Continuum of Care" and care during the postnatal period is one of them. [2] There are wide gaps between the proportion of women in the developing world receiving antenatal care (65%) and those who received postnatal care (30%). Postnatal care is frequently missing, even for women who give birth in a health facility. These figures are in contrast to the high coverage of postnatal care in developed countries. [6] The postnatal period is the ideal time to deliver interventions to improve the health and survival of both the newborn and the mother. [7] Postnatal care helps to identify complications, promote healthy behaviours, ensures the establishment of successful infant feeding, links the mother to family-planning services and the baby to child health care as well as fostering the development of good maternal-infant relationships. [8] However, postnatal care has long been neglected or fragmented and data for postnatal care are either unavailable or show low-level coverage in a large number of countries. [2] Brazil is a middle-income country with a publicly-funded health care system designed to be integral (offering care for all health problems), universal (covering anyone independent of contribution or employment status) and free (no user fees of any kind). However, one fourth of the population opts for private insurance or -less often -for out-of-pocket payments to private providers. Despite increases in investment in health care provision, maternal mortality rates have remained high in the last decade (74.68 estimated maternal deaths per 100,000 livebirths in 2005). [9] and large social differences in maternal health still persist. [10] Three-quarters of all maternal deaths occurred in the postpartum period. Nevertheless, in Brazil, data regarding coverage of maternal postnatal care is scarce and this critical period is underresearched. [11] This study aimed to investigate inequities in the absence of maternal postnatal visits among women from the 2004 Pelotas birth cohort study as well as inequities between public and private providers. In addition, we examined the relationship between the absence of maternal postnatal visits and maternal and infant outcomes: exclusive breastfeeding, use of contraceptive methods and smoking assessed at three months after birth.
Methods

Research setting and study design
Pelotas is located in Southern Brazil, with a population of about 340,000 inhabitants, 93% of them living in the urban area (2000 Brazilian Demographic Census, IBGE). From 1/1/2004 to 31/12/2004 inclusive, a birth cohort study attempted to enrol all births from mothers resident in the urban area of the city. Eligible subjects for the perinatal study included all livebirths, and stillbirths weighing at least 500 g. When birthweight was not available, all births with at least 20 weeks of gestational age were included in the study. Most deliveries (> 99%) took place in the five hospitals of the city. Births were identified by daily visiting the five maternity hospitals. Mothers were interviewed soon after delivery using a pre-tested structured questionnaire. Information was obtained on demographic, environmental, and socioeconomic variables and on the characteristics of pregnancy, labour, delivery, and healthcare service utilization. Both the interview with the mother and newborn evaluation were carried out within 24 hours of delivery. [12] At the age of three months, all children in the cohort were sought for the first follow-up visit, with the exception of those known to have died. Mothers were contacted by telephone and invited to schedule an interview either at the Medical School of the Universidade Federal de Pelotas or at home, depending on their preference. For this interview, we defined a seven-day window period, including the day on which the child completed three months and the three days before and after this date (85% of interviews were carried out within this window period). Information about attendance at postnatal visits, breastfeeding patterns, maternal smoking and use of contraceptive methods was assessed. [12] Information assessed in the perinatal interview Family income in the month prior to delivery was collected as a continuous variable (in Reais) and analysed as quintiles. Mother's skin colour was self-reported and categorised as white or black/mixed. The maternal formal education was categorised as: 0-4, 5-8 and ≥ 9 complete school years. Women who were single, widowed, divorced, or lived without a partner were classified as single mothers. Maternal age in complete years was categorised as 12-15, 16-19, 20-34 and ≥ 35 years. Parity was defined as the number of previous viable pregnancies and categorised as 0, 1 and ≥ 2. Smoking habits during pregnancy were based on maternal self-assessment. The smoking variable was constructed taking into account the number of cigarettes smoked in each trimester of pregnancy as well as pregnancy duration and was categorised as never smoked during pregnancy, smoked less than 10 cigarettes per day and smoked 10 or more cigarettes per day during pregnancy. Adequacy of antenatal care was calculated according to the Kessner Index. [13] (which combines the timing of the first prenatal visit with the relation between the total number of visits and pregnancy duration) and categorised as adequate, intermediate, inadequate and no antenatal care. The categories for people assisting the delivery were: physician, student, midwife or nurse and other. Students of midwifery, nursing or medicine were included in the second category. The last category ("other") was used when there was no indication that a health professional or student of any type had been present at delivery. Type of delivery was categorised as vaginal or caesarean section. Type of insurance scheme was categorised as public (government funding through the Unified Health System) or private (private health insurance or out-of-pocket payments to the provider).
Information assessed at the 3 months follow-up Postnatal visits were assessed using the following question: "Since your baby was born, have you had a postpartum visit for yourself?" The absence of postnatal visits was defined as having no consultations between the time of hospital and the interview at the 3 months follow-up.
Exclusive breastfeeding at the third month of life, was based on the WHO definition, [14] and referred to as feeding only breast milk to the child, allowing the baby to receive vitamins, minerals or medicine.
Maternal smoking was self-reported. Regular smokers were those women who smoked at least one cigarette per day on an everyday basis.
Information about family planning -whether the woman was using any contraceptive method or not -was collected for all women regardless marital status.
Data analysis
We restricted our analyses to women who had a liveborn infant who had not required care in a special care or intensive care nursery, who left hospital on the same day as their baby and who had information about postnatal visits in the interview at 3 months.
We used tests for linear trends and x 2 tests to compare the distribution of absence of postnatal visits by maternal characteristics, health care utilization and type of insurance scheme.
Logistic regression analysis was used to estimate the association between absence of postnatal visits (outcome) and type of insurance scheme adjusting for potential confounding factors. In multivariate analyses, we considered type of insurance scheme as a proximal determinant of lack of postnatal visits, with effects that could be confounded by distal variables. An operational definition of confounding was used, that is, variables that were associated with both the outcome and the predictor of interest, and not part of the causal chain. [15] The decision of which variables to include in the multivariate analysis was based on a conceptual framework describing the postulated hierarchical relationships between exposures. [16] For multivariate analysis, variables were grouped and included in the model on three different levels, using a backward strategy selection. The first level included maternal characteristics such as family income, maternal skin colour, schooling, marital status, age and parity; the second level included smoking during pregnancy and adequacy of antenatal care. Type of delivery, professional assistance at delivery and type of insurance scheme were included in the third level. If the significance level was below 0.20, [17] the variable remained in the model as potential confounders for the next level. Interaction terms between postnatal care and both "type of delivery' and "birth assisted by a doctor" were introduced into the adjusted analysis to assess the potential effect modification. We evaluated the correlation matrix for any evidence of multicollinearity before finalizing the models.
Additional analyses explored the association between exclusive breastfeeding at three months of age, use of contraceptive methods and smoking after birth (each one as outcomes) and the absence of postnatal visits (main exposure). Women without a partner were excluded from the analysis of the association between use of contraceptive methods and the absence of postnatal visits.
All analyses were performed using Stata 10 (StataCorp LP, College Station, Tx). The study protocol was approved by the Medical Ethics Committee of the Federal University of Pelotas, affiliated with the Brazilian Federal Medical Council. Written informed consent was obtained from women who accepted to participate in the study.
Results
A total of 4,244 mothers were interviewed soon after delivery (losses and refusals in the perinatal phase were below 1%). At the 3 rd month follow-up losses and refusals were 4.3%. [12] After excluding women with foetal deaths (n = 56); those women whose newborns required care in a special care nursery or intensive care unit after birth (n = 403); women who left hospital before their newborns or stayed after they were discharged (n = 327); and women without information about postnatal visits (n = 8); 3,497 women remained for analysis. None of the variables included in the analyses had more than 2.5% of missing data.
About four in every five women received postpartum care at public-funded Unified Health System units (80.6%). Private patients were more common among better-off women (58.3% of women in the 5 th quintile vs. 6.1% of women in the 1 st quintile of income), white women (25% of white women vs. 11.2% of black/mixed colour women) and women with higher schooling (87.4% of women with ≥ 9 years vs. 1.8% of women with ≤ 4 years of formal education 32% of women were exclusively breastfeeding their infants at 3 months after birth (42.7% among private patients and 29.9% among public patients, x 2 p < 0.001). For most indicators, higher coverage was observed among private patients.
A description of maternal characteristics, health care utilization and type of insurance scheme besides the distribution of women according to absence of postnatal visits are shown in Table 1 . The absence of postnatal visits was more frequent among women in the poorest quintiles of family income, among black/mixed women and among those with lower level of education. Single mothers, adolescents, multiparae, smokers and those who did not attend antenatal care were more likely to have had an absence of postnatal visits. Women who delivered by cae- sarean section, those assisted by a doctor during delivery and those who relied on the private health sector were less likely to have had an absence of postnatal visits compared with women who delivered vaginally, women assisted by a midwife/nurse/student or by no health professional, and women from the public sector, respectively.
The adjusted analysis resembled the crude analysis ( Table  2 ). All variables that were highly associated with absence of postnatal visits in the crude analysis remained associated after adjustment, showing only a reduction in the magnitude of OR's. Postnatal visits were less frequent among the poorest, black/mixed colour women, those who had less education, single mothers, adolescents and multiparae. Women who smoked during pregnancy, those who had not had adequate prenatal care or did not attend at all, women who delivered vaginally and those whose delivery was not assisted by a doctor were also at an increased risk of absence of postnatal visits. Interaction terms between postnatal care and both type of delivery and birth assisted by a doctor were introduced into the adjusted analysis (p = 0.10 and < 0.001, respectively). After controlling for all potential confounders, women in the public sector were less likely to have postnatal visits compared to women who relied on the private sector.
Exclusive breastfeeding, use of any kind of contraceptive method and maternal smoking, all assessed at three months after birth, were highly associated with postnatal visits in the crude analysis for all women (See additional file 1: Crude and adjusted analyses for the association between postnatal visit and maternal and infant outcomes at the 3 rd month follow-up.). After adjustment for potential confounders, women who failed to attend postnatal visits were less likely to breastfeed (although with marginally significance), less likely to use contraceptive methods and more likely to be regular smokers at the third month after birth. The crude and adjusted results in the public sector resembled the results for the whole population. However, among private patients, none of these indicators were associated with absence of postnatal visits, both in the crude and in the adjusted analyses.
Discussion
This study evaluated inequities in postnatal care in a population enrolled in a birth cohort followed-up from birth to the third month postpartum, from a middle-income country. Poorer women, black/mixed women, those with lower level of education, single mothers, adolescents, multiparae, smokers, women who delivered vaginally and those who were not assisted by a physician were less likely to attend postnatal care. Postnatal visits were also less frequent among women from the public sector and this difference was not explained either by maternal characteristics or by health care utilization patterns. Women who attended postnatal visits were more likely to exclusively breastfeed their infants, to use contraceptive methods and to be non-smokers three months after birth.
The present study aims to fill in a gap in the literature concerning the use of postnatal care according to type of insurance scheme and maternal characteristics. Its strengths include the population-based sample, data collection by standardized questionnaires administered by trained interviewers, high follow-up rates and low missing data (below 3%) for most variables. However, some methodological issues need to be discussed. First, information about postnatal visits was based on maternal recall because care is provided by more than a hundred different facilities, and it would not have been feasible to review medical records. Second, even though traditionally, women have been advised to have a visit in the first weeks after childbirth, timing of postnatal visit was not assessed in our study and, therefore, perhaps a proportion of visits took place later. Thirdly, family income in the month before the birth was used as the marker of socioeconomic status. Around 40% of women worked during pregnancy. Unfortunately, information about maternal work benefits (i.e. paid maternity leave) was not collected in the perinatal questionnaire. Though, it is not possible to know if family income decreased because women stopped working around the time of delivery. Finally, our data are from a single Brazilian city and may not be representative of the rest of the country. However, patterns of postnatal health care use are not routinely assessed and, therefore, comparisons with national averages are not possible yet.
In our study, coverage of five selected interventions (four or more antenatal visits, hospital-based birth, birth delivery by doctor, maternal postnatal visit and exclusive breastfeeding at three months) varied along the "Continuum of Care", with especially low coverage for interventions after birth. The "Countdown to 2015 for maternal, newborn and child survival" initiative reported that coverage of interventions varied widely both between and within countries. Family planning, care in childbirth, postnatal care and case management of illnesses in newborn babies and children showed the lowest coverage among 68 priority countries. [2] In addition, the initiative reported that data for postnatal care were either unavailable or showed poor coverage in most those countries.
Even though there is great variability across and within countries in the reported use of postpartum services, higher levels are found in high-income countries, where less than 10-11% of women do not attend postnatal visits. [18, 19] Information about postnatal care in Brazil is scarce; however, two studies were identified. One study, from the State of Ceará, Northeast Brazil, showed that among the 207 women interviewed, the vast majority (98.1%) reported having received no postpartum care at all. [20] The other study, from the city of Pelotas, carried out ten years ago, showed that out of 95 mothers studied, 25 (25.5%) did not attend postpartum visits. [21] In our study, higher rates of absent postnatal visits were found in certain population subgroups, such as less educated women and those who had received none or inadequate antenatal care, findings that have been reported consistently in high-, [19] middle-and low-income countries. [21] [22] [23] In agreement with previous investigations, women living in disadvantaged economical conditions. [22] [23] [24] are at high risk of not receiving postnatal care.
Poor women are more likely to suffer complications from pregnancy and childbirth, [25] which in turn could make them more likely to become poorer perpetuating the vicious circle of poverty, which is very hard to break. Women without a partner, [19, 22] adolescents, [22, 23] multiparae, [19] women who smoked during pregnancy, [19] and those who had non-medical birth attendance. [26] were at higher risk of absent postnatal visits. Our finding that women who delivered vaginally had a higher prevalence of absent postnatal visits was supported by one previous research. [23] but not by others. [19, 21] In Brazil, postpartum care is available for every woman free of charge in the Brazilian Publicly-funded health care system. However, 19% of women opted to have their postnatal care services covered by private insurance or by out-of-pocket payments to private providers. After birth, women are routinely informed to seek for postnatal services in the first weeks after delivery. Unlike other countries where community-based postnatal care is available, [8] in Brazil, postnatal care is not provided at home. However, the city counts on more than a hundred facilities where postnatal care is available.
Differences in postnatal care were found between private and public patients. While postnatal care coverage among private patients was almost universal (96%), about one out of four women from the public sector (28%) reported absence of postnatal visit. This finding was also reported in other study. [23] Since in Brazil there are no fees for the public sector users, nor other direct out-of-pocket payments, the absence of postnatal visits is likely to be related to other types of economic barriers (e.g. transportations costs, or time lost from work), or alternatively by cultural or educational constrains. In rural Tanzania, postnatal services are perceived to be important and are routinely provided. However, unless there is a serious issue related to maternal complications, these services target the child and little attention is paid to the mother. [27] Previous analyses showed that children from the 2004 Pelotas birth cohort attended more than 10 preventive medical consultations in their first year of life, [28] which suggests that opportunities for maternal postnatal visits are being missed and that the comprehensiveness of care needs to be improved in the public health system. Among Palestinian women, the most frequent reason for not obtaining postnatal care was their lack of perceived need (especially if they were feeling well), followed by not having been told by health care providers to obtain postnatal care. [23] Women's knowledge on the importance of postnatal care and perceptions about the quality of health care available are also known factors that influence postnatal care attendance. [29] Postnatal care provides the opportunity to effectively reduce deaths of mothers and neonates, to support the adoption of healthy behaviours, to begin preconception or family-planning counselling, to increase breastfeeding rates, to improve maternal physical and emotional wellbeing and to decrease morbidities and disabilities of the mothers and their infants. [8] Even though in our study, the content or quality of the postnatal visits was not specifically investigated, women who attended postnatal care were more likely to exclusively breastfeed their infants, to use any kind of contraceptive method and to be nonsmokers at three months after birth, showing that postpartum care could make a difference to the lifestyle of women and their infants. However, the possibility of reverse causality cannot not be ignored.
Our study lacks information about the timing of postnatal care and the types of procedures that were carried out. Worldwide there is controversy concerning the timing of postpartum care and its capacity to meet women's health needs after childbirth. Recently, some investigators have questioned the necessity for the examinations traditionally seen as the central component of the consultation. [18] However, there is consensus that certain aspects of postnatal care (such as the timing and location, i.e. at home or in a health care facility) need further research and translation into guidelines and protocols. [2] Even though the analysis of caesarean sections is not the focus of this paper, it is worth noting that Brazil presents one of the highest rates of caesarean sections in the world. [30] In the city of Pelotas, between 1982 and 2004, rates of caesarean section increased from 28% to 43%, reaching more than 80% in the private sector. [31] Twenty years ago, the World Health Organization recommended that no more than 15% of deliveries should be delivered by caesarean section. [32] Higher levels of caesarean sections do not necessarily indicate better perinatal care and have not proved benefit either for the mothers or for their offspring. Moreover, an increase in the rate of caesarean delivery was associated with an increase in foetal mortality rates and higher numbers of babies admitted to intensive care for seven days or longer even after adjustment for preterm delivery. [33] 
Conclusion
Differences in the absence of postnatal visits according to women's characteristics and type of health provider were found in the study. Higher coverage, almost universal, was found in the private sector. In terms of policy implications, our findings suggest the need for investing in the demand and supply areas. Understanding who is at risk for not receiving postnatal care is the first step in developing targeted messages for women and health professionals to assess how different social groups are benefiting from the progress of health care. Efforts should be made to increase the percentage of women receiving postpartum care, particularly those in the socially disadvantaged groups, including locally tailored health education interventions that address women's beliefs and attitudes towards postpartum care. There is a need to monitor postpartum care and collected data should be used to guide policies for health care systems. Future research needs to focus on quality of postnatal care, ensuring that timing and content match the needs of women and their children.
